High efficiency reporter gene transfection of vascular tissue in vitro and in vivo using a cationic lipid-DNA complex.
Efficient transfection conditions for a number of human, rat and rabbit primary cells and established lines of vascular origin have been determined using a complex of a commercially available cationic lipid transfection agent (Tfx-50) and luciferase reporter plasmid constructs. The optimised conditions have also been successfully applied to rabbit carotid arteries in vivo and a series of human arteries in vitro. The most critical factors influencing the efficiency of gene transfection with this protocol are: DNA concentration; ratio of lipid reagent to DNA; transfection time and the presence or absence of serum. Immunohistochemical analysis shows that a high percentage of cells (approximately 30-80% dependent on lineage) were transfected under optimal conditions with minimal toxicity effects. Similar analyses performed on undamaged rabbit carotid vessels transfected in vivo and human arteries transfected in vitro show high-efficiency transfer and strong expression of the luciferase vector as demonstrated by reporter gene expression. The optimisation of gene transfer into vascular cells with this cationic lipid complex will be valuable for molecular studies of genes implicated in cardiovascular diseases and as a possible method of gene delivery with therapeutic intent.